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Abstract 

Background: There is substantial overlap between deliberate self-harm (DSH) and intention to suicide (ITS), 
although the psychopathologies and motivations behind these behaviors are distinctly different. The purpose of 
this study was to investigate (i) the pathway relationship among parental bonding, personality characteristics, and 
alexithymic traits, and (ii) the association of these features with ITS and DSH using structural equation modeling to 
determine the risks and protective factors for these behaviors. 

Methods: Sixty-nine first-time DSH and 36 first-time ITS patients without medical or psychiatric illnesses, and 66 
controls were recruited. The Parental Bonding Inventory (PBI), Eysenck Personality Questionnaire (EPQ), 20-item 
Toronto Alexithymia Scale (TAS-20), and the Chinese Health Questionnaire (CHQ) were filled out by the participants. 

Results: Our structural equation models showed that parental bonding had the greatest influence on the 
development of DSH behavior in patients. On the other hand, participants who were younger, less extraverted, with 
a greater extent of the alexithymic trait of difficulty identifying feeling (DIF), and a worse mental health condition, 
were more likely to develop ITS behavior. Males were more likely than females to develop the alexithymic trait of 
DIF. 

Conclusions: Although there are many covariates that affect both ITS and DSH behaviors, these covariates may 
have different functions in the development of these behaviors, thus revealing the psychopathological difference 
between DSH and ITS. Policymakers should consider these differences and build intervention and prevention 
programs for gender- and age-specific high-risk groups to target the differences, with a focus on family counseling 
to treat DSH and a focus on attempting to increase emotional awareness to treat ITS. 

Keywords: Intention to suicide, Deliberate self-harm, Community, Parental bonding, Alexithymic trait, Structural 
equation modeling 



Background 

The World Health Organization (WHO) has reported 
that suicide is among the 20 leading causes of death, and 
that approximately one million people die annually by 
suicide worldwide [1]. Given that a previous suicidal at- 
tempt is a major risk factor for completed suicide [2], 
the number of individuals who attempt suicide is even 
greater than the number of lives lost to suicide. Once a 
person has engaged in self-harm, he or she is 50 to 100 
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times more likely to die by suicide [3,4], and self-harm is 
also one of the strongest predictors of completed suicide 
[4]. Although substantial overlap exists between suicidal 
and non-suicidal self-harm, the motivations behind delib- 
erate self-harm (DSH) and intention to suicide (ITS) are 
distinctly different [5]. The interpersonal- psychological 
theory of suicidal behavior (IPTS) [5] posits that to enact 
a suicide attempt, the person must have the desire to die 
and the capability to engage in a lethal attempt. Those 
who engage in DSH have no desire to die but have the 
ability to engage in a lethal attempt; in contrast, those with 
ITS have both the desire to die and the capability to en- 
gage in a lethal attempt [5]. There may be others who have 
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suicidal ideation but no encouragement to engage in a 
lethal attempt. Therefore understanding the differences 
in etiology and risk factors between ITS and DSH can 
help medical professionals and policymakers to develop 
prevention and intervention programs that target these 
behaviors. 

Given that the risk of suicide increases when a first- 
degree relative has committed suicide [6], and that self- 
harming behaviors can also run in families [7], there is a 
familial influence on both ITS and DSH. Perceived 
anomalous parenting styles have been found to be asso- 
ciated with suicidal behavior [8,9]; more specifically, a 
low level of perceived parental care and a high level of 
parental control were associated with a repetition of sui- 
cidal behavior [10]. Along the same lines, a lower level 
of care and a higher level of maternal overprotectiveness 
were found in those adolescents with suicidal ideation 
and those who had made suicide attempts [11]. There- 
fore familial factors, specifically the style of parenting, 
play a role in increasing the risk of suicidal ideation and 
attempts. 

Besides parental bonding, personality has also been 
found to be associated with suicidal ideation. Among pa- 
tients with depression, those with a higher level of neur- 
oticism and lower levels of extraversion, openness, and 
conscientiousness were more likely to attempt suicide 
[12]. A Ukrainian study also found that extraversion is 
the most discriminating factor among the "Big Five" 
traits that most commonly distinguish control subjects 
from those who made suicide attempts, regardless of 
gender [13]. People who have difficulty identifying feel- 
ings (DIF), differentiating feelings, verbalizing feelings, 
and communicating feelings are depicted as having 
alexithymia [14]. Alexithymia has been defined as a 
stable personality characteristic, with some factors that 
depend on the overall mental health of the subject [15]. 
Alexithymia is negatively correlated with extroversion 
[16], and positively correlated with neurotic personality 
characteristics [17,18]. There is a high prevalence of 
alexithymia in those with mental disorders, especially 
depressive disorders [19]. As a factor of alexithymia, 
DIF can help to identify those with a high risk of mental 
distress [20]. Even though substantial overlap exists 
between DSH and ITS. However, aside from the differ- 
ences in motivation to die that lie behind these behav- 
iors [5], those with a tendency toward major depressive 
disorder and/or post-traumatic disorder have a greater 
intention to die than those with DSH behaviors only 
[21]. In contrast, those with DSH behaviors have a 
greater tendency toward borderline personality disorder 
than those without DSH behaviors [21]. Furthermore, in 
women with borderline personality disorder, the method 
of DSH can distinguish DSH and ITS [22]. Therefore, 
the presence of a mental health condition and particular 



methods of DSH can also increase the risk of DSH and 
ITS. Given that parental bonding, personality character- 
istics, and alexithymic traits have been found to influ- 
ence the development of psychiatric disorders [20], 
personality characteristics and alexithymic traits might 
be proximal risk factors for psychiatric disorders and 
possible distal factors for DSH and ITS. 

The purpose of this study was to investigate the path- 
way relationship among parental bonding, personality 
characteristics, alexithymic traits and their association 
with ITS and DSH using structural equation modeling 
(SEM) to determine the risks and protective factors for 
these behaviors in first-time ITS and DSH participants. 

Methods 

Participants 

Participants were recruited from the emergency room of 
a teaching hospital in southern Taiwan. All participants 
were first-time ITS or DSH patients without a medical 
or psychiatric diagnosis. Sixty-nine DSH patients and 36 
ITS patients were recruited. Another 66 patients were 
recruited from the chronic pain outpatient department 
as controls; they were without history of ITS, DSH or 
psychiatric disorders. All participants were interviewed 
by psychiatrists using the Mini-International Neuro- 
psychiatric Interview (MINI) [23], which follows both 
the DSM-IV [24] and International Classification of Dis- 
eases-10 (WHO-ICD-10)[25] criteria for the diagnosis 
of psychiatric disorders; those meeting the criteria of a 
psychiatric diagnosis were excluded. A total of 171 par- 
ticipants were recruited. The protocol of the study was 
approved by the institutional review board of the teach- 
ing hospital in Taiwan, and is in accordance with the 
Declaration of Helsinki. Informed consent was obtained 
from the participants after detailed explanation of the 
purpose of the study. 

Materials 

Demographic information was collected, and four self- 
report questionnaires — the Parental Bonding Inventory 
(PBI), Eysenck Personality Questionnaire (EPQ), 20-item 
Toronto Alexithymia Scale (TAS-20), and Chinese Health 
Questionnaire (CHQ) — were filled out. 

Parental bonding instrument (PBI) 

The PBI is a 25-item self-report questionnaire that mea- 
sures individuals' recalled parental bonding during the 
first 16 years of life in the two dimensions of care and 
protection. It was developed by Parker, Tupling, and 
Brown in 1979 [26], and was translated into Chinese by 
Shu and colleagues in 1999 [27]. The care dimension 
measures parental care and involvement, versus rejection; 
and the protection dimension measures parental control 
and overprotection, versus promotion of autonomy. There 
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are 12 items that measure the dimension of care and 13 
items that measure protection, on a four-point Likert scale 
of "very unlike", "unlike", "like", and "very like", with scor- 
ing from 0 to 3. Higher scores in the care and protection 
dimensions reveal that patients perceive their parents to 
be more caring and/or protective. The PBI has demon- 
strated internal consistency (Chronbach's alpha = 0.65- 
0.73) and reliability (test-retest reliability = 0.66-0.88) 
[27]. Our study found a Chronbach's alpha of 0.88 for pa- 
ternal care, 0.84 for paternal protection, 0.85 for maternal 
care and 0.84 for maternal protection. In this study, the 
control minus the protection variable was used. 

Eysenck personality questionnaire (EPQ) 

The EPQ is a 25-item self-report inventory measuring 
the personality characteristics of extraversion and neuroti- 
cism. The EPQ was developed by Eysenck and Eysenck in 
1975 [28], and Lu [29] established the Chinese version. 
There are 14 neuroticism items that measure an individ- 
ual's emotional dysfunction, and 11 extraversion items 
measuring an individual's sociability. The participants 
were asked to respond to the items using "yes" and "no", 
scoring 0 and 1 respectively. Higher scores in the neuroti- 
cism or extraversion dimensions revealed that the patient 
was more neurotic or extraverted. The Chinese version 
demonstrated a high internal consistency of 0.90 [29], 
with an internal consistency of 0.83 for the extraversion 
dimension and 0.80 for the neuroticism dimension [30]. 
Our study also found a high internal consistency of 
Chronbach's alpha of 0.87 for the extraversion dimen- 
sion and 0.90 for the neuroticism dimension. 

Toronto Alexithymia Scale (TAS-20) 

The TAS-20 is a 20-item self-report inventory measuring 
alexithymia as a three-dimensional construct of DIF (7 
items), difficulty describing feelings (DDF; 5 items), and 
externally oriented thinking (EOT; 8 items) [31]. The 
participants were asked to respond to these items on a 
five-point Likert-scale of "greatly disagree", "disagree", 
"no comment", "agree", and "greatly agree", scoring from 
1 to 5. The TAS-20 was developed by Taylor and col- 
leagues in 1990, and modified into the Taiwanese version 
by Lin and Chan in 2003 [32]. The Taiwanese version of 
the TAS-20 showed good construct and alpha coeffi- 
cients of 0.82, 0.70, and 0.47 for the DIF, DDF, and EOT 
dimensions, and an alpha coefficient of 0.84 for the 
overall scale [32,33]. This study resulted in internal 
consistency of Chronbach's alpha of 0.92 for the DIF di- 
mension, 0.74 for the DDF dimension and 0.54 for the 
EOT dimension. The EOT dimension of the TAS-20 have 
a lower internal consistency in studies in Taiwan. This is 
consistent with our previous study [20], and we believe 
this is due to the Asian cultural context of Chinese 
speakers being more somatic-oriented than those in the 



Western cultures [34], and EOT is a preferred method of 
emotional expression which fit within the Eastern cultural 
values [35]. Chen et al. [20] found that the DIF of the 
TAS-20 is an effective screening index for those at high 
risk of mental health conditions. A Turkish study found 
that family over involvement in other members' concerns, 
which might cause a lack of privacy, was related to young 
adults' DIF [36]. This phenomenon of living with extended 
families is also common in Taiwan. Furthermore, a Japanese 
study also found that adolescents with psychosomatic and/ 
or behavioral problems scored significantly higher than nor- 
mal adolescents on the DIF index [37], and the DIF dimen- 
sion of alexithymia have found in numerous studies to be 
related to somatization [38-40]. 

Chinese Health Questionnaire (CHQ) 

The CHQ is a self-administered questionnaire for the 
screening of minor psychiatric disorders in the commu- 
nity or in non-psychiatric departments. The CHQ was 
modified from the General Health Questionnaire devel- 
oped by Goldberg [41], and was modified by Cheng and 
Williams [42] into the 12-item brief psychiatric screen- 
ing test designed for the Chinese culture. The partici- 
pants were asked to respond to the 12 items on a four- 
point Likert scale of "not at all", "same as usual", "more 
than usual", "a lot more than usual", with the respective 
scores 0, 0, 1, and 1. Cheng et al. [43] demonstrated in- 
ternal consistency values of 0.84 and 0.83 for the CHQ. 
Our study also demonstrated high internal consistency 
of 0.85. 

Statistical analysis 

The data were analyzed using SPSS 15.0 (Chicago, IL) 
and AMOS 7.0 (SPSS) for Windows software packages. 
Descriptive analysis was performed using SPSS 15.0, and 
SEM was performed using AMOS 7.0. 

The SEM results are presented as chi-square, p value, 
comparative fit index (CFI), and adjusted goodness-of-fit 
indices (AGFI). A model with a p value greater than 
0.05, CFI values greater than 0.95, root mean square 
error of approximation (RMSEA) less than 0.08, and an 
AGFI greater than 0.9 implies that the null model ap- 
proximates the real structure. For the SEM results, only 
the parsimonious models are shown, meaning that only 
statistically significant variables are presented. 

Results 

Comparison of the demographic distribution among the 
DHS and ITS patients and the controls showed there 
were 32 (48.5%), 30 (43.5%), and 21 (58.3%) males in the 
control, DSH, and ITS groups respectively. The ages of 
the participants ranged between 14 and 86 years old, 
with mean ages of 50.13 (SD = 18.54), 43.25 (SD = 19.98), 
and 29.28 (SD = 11.17) years in the control, DSH, and 
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ITS groups, respectively. The results of the chi-square 
test showed that there was no statistically significant dif- 
ference in the demographic distribution of the three 
groups. However, a significant age difference was found 
among the three groups (F = 15.81, p < 0.001). Accord- 
ingly, age was controlled in the SEM analysis. 

The results of the PBI, EPQ, and DIF scores of the 
TAS-20, and the CHQ, were compared among the DHS 
and ITS patients and the controls using ANOVA, as 
shown in Table 1. The parental bonding characteristics 
were assessed as the control minus the protection vari- 
able. The results for paternal and maternal bonding on 
the PBI were statistically significantly different among the 
three groups (F = 101.05, p < 0.001; F = 51.56, p < 0.001). In 
the paternal bonding dimension, significant differences 
were found between the DSH and ITS groups (DSH < ITS, 
p < 0.001), and the control and DSH groups (Control > 
DSH, p < 0.001). Furthermore, significant differences were 
found between maternal bonding of the DSH and ITS 
(DSH < ITS, p < 0.001), and the control and DSH groups 
(Control > DSH, p < 0.001). The extraversion and neurotic 
personality characteristics of the EPQ were also statistically 



significantly different among the three groups (F = 5.19, 
p = 0.007; F = 14.34, p < 0.001). Differences were found be- 
tween the control and ITS groups (Control > ITS, p = 
0.001), and the control and DSH groups (Control > DSH, 
p = 0.001) in the extraversion dimension; and between the 
control and ITS groups (Control < ITS, p < 0.001) and the 
control and DSH groups (Control < DSH, p < 0.001) in the 
neuroticism dimension. The DIF dimension of the TAS-20 
and the CHQ were both statistically significantly different 
among the three groups (F = 14.45, p < 0.001; F = 13.19, 
p < 0.001, respectively). For the DIF dimension, differences 
were found between the control and ITS groups (Control 
< ITS, p < 0.001), and the control and DSH groups (Con- 
trol < DSH, p < 0.001). In the CHQ, differences were also 
found between the control and ITS groups (Control < ITS, 
p < 0.001), and the control and DSH groups (Control < 
DSH, p < 0.001). This showed that the DHS and ITS pa- 
tients and the controls differed in the level of parental 
bonding, as well as personality characteristics, alexithymic 
traits, and mental health. 

In the SEM analysis, groups of participants were ana- 
lyzed in pairs, the first of which comprised DHS patients 



Table 1 Comparison of the Parental Bonding Inventory (PBI), Eysenck Personality Questionnaire (EPQ), 20-item 
Toronto Alexithymia Scale (TAS-20), and Chinese Health Questionnaire (CHQ) among the three groups: deliberate self- 
harm (DSH), intention to suicide (ITS), and control participants (n = 171) 



Control 
(n = 66) 
mean (SD) 



DSH 

(n = 69) 
mean (SD) 



ITS 

(n = 36) 
mean (SD) 



ANOVA 



Tukey post hoc test 



PB 



Paternal control and protection 8.86 (8.62) -10.18 (5.95) 0.94 (9.27) 



Maternal control and protection 10.47(9.52) -3.62(5.64) 7.28(10.16) 



EPQ 

Extraversion 7.62 (3.76) 6.47 (4.24) 4.95 (4.1 



Neuroticism 3.44 (3.34) 4.91 (355) 7.37 (3.8 



TAS-20 

Difficulty identifying feelings 17.00(6.35) 19.83(6.75) 24.47(7.26) 



CHQ 2.66 (2.87) 3.99 (3.34) 6.13 (3.77) 



F = 1 01 .05 Control > ITS MD = -1 .66 p = 0.705 

p < 0.001 DSH < ITS MD = 9.48 p< 0.001 

Control > DSH MD = 1 1 .1 5 p < 0.001 
F = 51 .56 Control > ITS MD = 1.22 p = 0.801 

p< 0.001 DSH < ITS MD= 10.17 p< 0.001 

Control > DSH MD = 8.96 p < 0.001 

F = 5.1 9 Control > ITS MD = -2.82 p = 0.001 

p = 0.007 DSH > ITS MD = -0.47 p = 0.858 

Control > DSH MD = 2.82 p = 0.001 
F = 14.34 Control < ITS MD = 4.56 p< 0.001 

p< 0.001 DSH < ITS MD = 0.12 p = 0.984 

Control < DSH MD = -4.44 p < 0.001 

F = 1 4.45 Control < ITS MD = 8.33 p < 0.001 

p< 0.001 DSH < ITS MD = 0.93 p = 0.782 

Control < DSH MD = -7.40 p < 0.001 
F = 1 3.1 9 Control < ITS MD = 3.87 p < 0.001 

p < 0.001 DSH < ITS MD = 0.41 p = 0.818 

Control < DSH MD = -3.46 p < 0.001 
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and controls, and the second of which comprised ITS 
patients and controls. This was done to understand bet- 
ter how parental bonding, personality characteristics, 
alexithymic traits, and mental health contributed to the 
development of the behaviors of subjects with DHS or 
ITS when compared with the controls. The first SEM ana- 
lysis, which examined the pathway relationship among 
parental bonding, personality characteristics, alexithymic 
traits, and mental health between the DSH group and 
controls, is shown in Figure 1. The model resulted in a p 
value of 0.546 (greater than 0.05), a CFI value of 1.000 
(greater than 0.95), RMSEA of 0.000 (less than 0.08) and 
AGFI of 0.965 (greater than 0.9), thus showing that the 
null model approximates the real structure. The model 
showed that the factors directly associated with DSH were 
paternal bonding and maternal bonding (p = -0.64, p < 
0.001; (3 = -0.20, p = 0.007). In this model, the DIF trait, 
mental health condition, and DSF accounted for 8%, 22%, 
and 65% of the variance, respectively. 

The model used to compare the ITS group and the 
controls with respect to parental bonding, personality 
characteristics, alexithymic traits, and mental health 
resulted in a p value of 0.413, CFI value of 0.998, RMSEA 
of 0.017, and AGFI of 0.930, thus showing a good fit (as 
shown in Figure 2). The model showed that the factors 
directly associated with ITS behavior included age, extra- 
verted personality characteristics, alexithymic DIF traits, 
and mental health ([3 = -0.39, p< 0.001; p = -0.16, p = 
0.014; [3 = 0.21, p = 0.004; [3 = 0.30, p < 0.001) Younger par- 
ticipants, those who were less extraverted, and those with 
higher DIF alexithymic traits and worse mental health are 
most likely to develop ITS behavior. In this model, extra- 
version, neuroticism, DIF traits, mental health, and ITS 
accounted for 6%, 21%, 51%, 52%, and 52% of the variance, 
respectively. 



Discussion 

Our study compared ITS and DSH participants with con- 
trols to investigate the differences between ITS and DSH. 
Our SEMs showed that parental bonding had the greatest 
influence on the development of DSH behavior, with pa- 
ternal bonding having a greater influence than maternal 
bonding; neither DIF nor mental health had a direct influ- 
ence on DSH. On the other hand, parental bonding did 
not have a direct influence on ITS; instead, an indirect ef- 
fect of maternal bonding on ITS was found through the 
mediating factor of the alexithymic trait of DIF. Partici- 
pants who were younger, less extraverted, and with a 
higher DIF alexithymic trait and worse mental health were 
more likely to develop ITS behavior. In these models, 
given that DSH accounted for 65% of the variance and 
ITS accounted for 52% of the variance, it can be con- 
cluded that DSH and ITS differ psychopathologically. 

No demographic differences were found between the 
DSH and the control group; on the other hand, two 
demographic factors, age and gender, were directly or in- 
directly associated with ITS. Our results showed that 
age was directly associated with ITS; those who were 
older were less likely to show ITS behavior. In Taiwan, 
suicide has been reported to be the second most common 
cause of death among adolescents (15-24 year olds) [44]. 
This shows that adolescents have the highest risk of ITS 
in Taiwan, although they are younger than subjects in- 
cluded in our sample. In addition to age, gender had an 
indirect association with ITS through the mediating factor 
of the DIF factor of alexithymia. Males were more likely to 
be alexithymic (as shown in Figure 2). This is consistent 
with a previous study, which found males had higher 
scores for alexithymic traits than females [45]. Therefore, 
those who are male and have difficulty identifying their 
feelings, and those who are younger, are at higher risk of 





Chi-square= .546 

df=5 

p=.546 

CFI=1.000 

AGFI=.965 

RMSEA=.000 



Figure 1 Structural equation modeling of the pathway relationship among the Parental Bonding Inventory (PBI), Eysenck Personality 
Questionnaire (EPQ), 20-item Toronto Alexithymia Scale (TAS-20), and Chinese Health Questionnaire (CHQ) to compare the deliberate 
self-harm group and controls. CFI: comparative fit index; AGFI: adjusted goodness-of-fit indices; RMSA: root mean square error 
of approximation. 
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Chi-square= .413 
df=14 
p=.413 
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RMSEA=.017 

Figure 2 The structural equation modeling of the pathway relationship among the Parental Bonding Inventory (PBI), Eysenck 
Personality Questionnaire (EPQ), 20-item Toronto Alexithymia Scale (TAS-20), and Chinese Health Questionnaire (CHQ) to compare the 
intention to suicide group and controls. CFI: comparative fit index; AGFi: adjusted goodness-of-fit indices; RMSA: root mean square error 
of approximation. 



developing ITS behaviors than other members of the 
population. 

Beside demographics, parental bonding was found to 
be associated with both ITS and DSH. The bonding to 
both parents was directly associated with DSH, and ma- 
ternal bonding was indirectly associated with ITS 
through the mediating factor of the alexithymic trait of 
DIF. An influence of parental bonding on suicidal behav- 
ior was also found in previous studies, which showed 
that parental bonding was associated with the repetition 
of suicidal behavior [10], and with suicidal ideation and 
attempts in adolescents [11]. Alexithymics have recalled 
a parenting style of either overprotection or low care, 
which showed an association between parental bonding 
and alexithymic traits [46,47]. A similar pathway, with 
personality characteristics being the mediating factor be- 
tween parental bonding and alexithymic traits, has also 
been found [20]. Furthermore, our study revealed, fur- 
ther, that paternal bonding had a greater association 
with DSH than maternal bonding. However, only mater- 
nal bonding had an indirect association with ITS; pater- 
nal bonding was not associated with ITS. Therefore, 
although parental bonding influences the development 
of both ITS and DSH behaviors, the role of paternal bond- 
ing is of primary importance in the development of DSH 
behavior, whereas the role of maternal bonding is of pri- 
mary importance in the development of ITS behavior. 

In addition to the level of DIF, ITS patients also had 
worse mental health. However, mental health did not in- 
fluence the development of DSH behaviors. Depression 
has been associated with suicidal ideation [48]; feeling 
hopeless was determined to be a predictor of both 
suicidal ideation and depression [24]. In adolescents, a 
high association between depression and anxiety was 



associated with self-harming behavior in a follow-up co- 
hort study [49]. However, this association was not found 
in our study in participants aged between 29 and 50 
years old. Furthermore, those with intention to commit 
suicide were not excluded from the study of Moran and 
colleagues [49]. Given that ITS patients have statistically 
significantly worse mental health conditions than con- 
trols, public and medical health professionals should pay 
careful attention to patients who have attempted suicide, 
and refer them for psychiatric help when needed. 

The first limitation of this study is related to the fact 
that a previous study showed that the vast majority of 
adolescents with DSH behavior do not seek medical help 
[50]. Given that the participants in this study were 
recruited from the emergency room of a hospital, our re- 
sults can only be generalized to those who have sought 
help at a hospital. Second, the participants in this study 
were recruited from the emergency room of a general 
hospital in southern Taiwan. The rejection rate for re- 
cruitment was high when there were no medical rapport. 
In addition, given that we were unable to follow up 
those who rejected participation, the demographics of 
those who agreed to participate could not be compared 
with the demographics of those who declined to partici- 
pate. Therefore, the external validity of the results needs 
further investigation. Lastly, Chen et al. [51] showed that 
the media tends to underreport mental illness as a rea- 
son for suicide in men in Taiwan. In India, the National 
Crime Records Bureau underestimates suicide in men by 
at least 25%, and in women by at least 35% [52]. This 
shows that some gender and cultural factors are associ- 
ated with the tendency to commit suicide. Accordingly, 
semi-structured interviews regarding the motivation be- 
hind their behavior were conducted with all the patients 
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who agreed to participate to determine whether they 
had intended suicide or self harm. However, we cannot 
eliminate the possibility that they underreported their 
intention to commit suicide. The atmosphere of the 
emergency room department is generally noisy and cha- 
otic in Taiwan. We suggest in future studies a private 
room maybe used for these interviews to elevate medical 
rapport and diminish the affect from the environment. 
Notwithstanding those limitations, the strength of this 
study is that it included only first-time DSH and ITS 
participants without any psychiatric disorder or general 
medical disorders. Psychiatric inpatients, general medical 
patients, and community residents who attempt suicide 
have different psychological risk factors [53]. Therefore, 
this study excluded psychiatric disorders and other gen- 
eral medical disorders, and focused only on those in the 
community. 

Conclusions 

Our study found that, although many covariates affect 
both ITS and DSH behaviors, these covariates may have 
different functions in the development of these behav- 
iors, thus showing that DSH and ITS differ psychopatho- 
logically. Therefore, policymakers should take note of 
these differences and build intervention and prevention 
programs to target them, with prevention of DSH fo- 
cused on family counseling, and prevention of ITS fo- 
cused on increasing emotional awareness and targeting 
gender- and age-specific high-risk groups. Furthermore, 
given that those who show ITS behaviors have statisti- 
cally significantly worse mental health condition than 
controls, public health and medical health professionals 
should screen for those who need further psychiatric at- 
tention and refer them for psychiatric help if needed. 

Competing interests 

All authors have no conflict of interest to declare. 
Authors' contributions 

YFH and FWL contributed to the conception and design of the study. YFH 
oversaw the data collection process. FWL and PFC analyzed and interpreted 
the results. PFC wrote the draft of the manuscript. All authors modified and 
approved the final manuscript. 

Acknowledgements 

This study was supported by a grant (number 103) from the Medical Affairs 
Bureau, Ministry of National Defense, Taiwan. The authors would like to 
acknowledge all researchers who assisted in this study. 

Author details 

'Department of Psychiatry, Kaohsiung Armed Forces General Hospital, 
Kaohsiung, Taiwan, department of Internal Medicine, Kaohsiung Armed 
Forces General Hospital, Kaohsiung, Taiwan. 3 Calo Psychiatric Center, 
Pingtung County, Taiwan. 4 Taipei City Psychiatric Center, Taipei City Hospital, 
No.309, Songde Rd, Xinyi Dist, Taipei City 1 1080, Taiwan, department of 
Psychiatry, National Defense Medical Center, Taipei, Taiwan. 

Received: 3 August 2012 Accepted: 26 April 2013 
Published: 1 May 2013 



References 

1. World Health Organization: Suicide prevention, http://www.who.int/ 
mental_health/prevention/en/. 

2. Ostamo A, Lonnqvist J: Excess mortality of suicide attempters. 
Soc Psychiatry Psychiatr Epidemiol 2001, 36:29-35. 

3. Hawton K, Zahl D, Weatherall R: Suicide following deliberate self-harm: 
long term follow-up of patients who presented to a general hospital. 
Br J Psychiatry 2003, 182:537-542. 

4. Cooper J, Kapur N, Webb R, Lawlor M, Guthrie E, Mackway-Jones K, Appleby 
L: Suicide after deliberate self-harm: a 4-year cohort study. Am J 
Psychiatry 2005, 162:297-303. 

5. Joiner TE: Why people die by suicide. Cambridge, MA: Harvard University 
Press: 2005. 

6. Glowinski AL, Bucholz KK, Nelson EC, Fu Q, Madden PA, Reich W, Heath AC: 
Suicide attempts in an adolescent female twin sample. J Am Acad Child 
Adolesc Psychiatr 2001, 40:1300-1307. 

7. Distel MA, Middledorp CM, Trull TJ, Derom CA, Willemsen G, Boomsma Dl: 
Life events and borderline personality features: the influence of gene- 
enviornment interaction and gene-environment correlation. Psychol Med 
2011,41:849-860. 

8. Violato C, Arato J: Childhood attachment and adolescent suicide: A 
stepwise discriminant analysis in a case-comparison study. Individ Differ 
Res 2004, 2:162-168. 

9. Diamond GM, Didner H, Waniel A, Priel B, Asherov J, Arbel S: Perceived 
parental care and control among Israeli female adolescents presenting 
to emergency rooms after self-poisoning. Adolescence 2005, 40:257-272. 

10. Dale R, Power K, Kane S, Steward AM, Murray L: The role of parental 
bonding and early maladaptive schemas in the risk of suicidal behavior 
repetition. Arch Suicid Res 2010, 14:31 1-328. 

1 1 . Adam KS, Keller A, West M, Larose S, Goszer LB: Parental representation in 
suicidal adolescents: a controlled study. Aust N Z J Psychiatry 1994, 
28:418-425. 

1 2. Stankovic Z, Saula-Maroievic B, Potrebic A: Personality profile of depressive 
patients with a history of suicide attempts. Psychiatr Danub 2006, 18:159-168. 

13. Rozanov VA, Midko AA: Personality patterns of suicide attempters: gender 
differences in Ukraine. Span J Psychol 201 1, 14:693-700. 

14. Taylor GJ: Alexithymia: concept, measurement, and implications for 
treatment. Am J Psychiatry 1984, 141:725-732. 

15. Saarijarvi S, Salminen JK Toikka T: Temporal stability of alexithymia over a 
five-year period in outpatients with major depression. Psychother 
Psychosom 2006, 75:107-112. 

16. Bermond B, Vorst HCM, Vingerhoets AJJM, Gerritsen W: The Amsterdam 
Alexithymia Scale: its psychometric values and correlations with other 
personality traits. Psychother Psychosom 1 999, 68:241 -251 . 

17. De Gucht V, Fontaine J, Fischler B: Temporal stability and differential 
relationships with neuroticism and extraversion of the three subscales of 
the 20-item Toronto Alexithymia Scale in clinical and nonclinical 
samples. J Psychosom Res 2004, 57:25-33. 

18. Yang SC, Du AL, Wang XY, Li HF: A study on correlation between adult 
personality and alexithymia. Chin J Clin Psychol 2008, 16:425-426. 

19. Leweke F, Leichsenring F, Kruse J, Hermes S: Is alexithymia associated with 
specific mental disorders? Psychopathology 2012, 45:22-28. 

20. Chen PF, Chen CS, Chen CC, Lung FW: Alexithymia as a screening index for 
male conscripts with adjustment disorder. Psychiat Q 201 1, 82:139-150. 

21 . Jacobson CM, Muehlenkamp JJ, Miller AL, Turner JB: Psychiatric 
impairment among adolescents engaging in different types of 
deliberate self-harm. J Clin Child Adolesc Psychol 2008, 37:363-375. 

22. Maddock GR, Carter GL, Murrell ER, Lewin TJ, Conrad AM: Distinguishing 
suicidal from non-suicidal deliberate self-harm events in women with 
borderline personality disorder. Aust N Z J Psychiatry 2010, 44:574-582. 

23. Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, 
Hergueta T, Baker R, Dunbar GC: The Mini-International Neuropsychiatric 
Interview (M.I.N. I.): the development and validation of a structured 
diagnostic psychiatric interview for DSM-IV and ICD-10. J Clin Psychiatry 
1998, 59(Suppl 20)22-33. quiz 4-57. 

24. American Psychiatric Association: Diagnostic and Statistical Manual of Mental 
Disorders. 4th edition. Washington DC: American Psychiatric Association; 1 994. 

25. World Health Organization: International Classification of Diseases,10th 
Revision. Geneva: World Health Organization; 1992. 

26. Parker G, Tupling H, Brown LB: A parental bonding instrument. Br J Med 
Psychol 1979, 52:1-10. 



Hsu et al. BMC Public Health 201 3, 13:421 Page 8 of 8 

http://www.biomedcentral.com/1471-2458/13/421 



27. 



28. 



29. 



30. 



32. 



33. 



34. 



35. 



36. 



37. 



38. 



39. 



40. 



42. 



43. 



44. 



45. 



47. 



49. 



50. 



Shu BC, Lo WJ, Lung FW: The reliability and validity of a Chinese version 
of the Parental Bonding Instrument. J Nurs Res 1999, 7:479-489. 
Eysenck HJ, Eysenck SBG: Manual for the Eysenck Personality Questionnaire. 
London: Hodder and Stoughton; 1975. 

Lu L: University transition: Major and minor life stressors, personality 

characteristics and mental health. Psychol Med 1994, 24:81-87. 

Lu L, Shih JB, Lin YY, Ju LS: Personal and environmental correlates of 

happiness. Person. Indiv Differ 1 997, 23:453-462. 

Taylor GJ: The alexithymia construct: conceptualization, validation and 

relationship with basic dimensions of personality. New Trends Exp Clin 

PsychiatrmA, 10:61-74. 

Lin YC, Chan CH: A factor analysis of the Taiwan version of the Toronto 
Alexithymia Scale-20. Taiwanese Journal of Psychiatry 2003, 17:276-282. 
Taylor GJ, Bagby RM, Parker JD: The 20-ltem Toronto Alexithymia Scale. IV. 
Reliability and factorial validity in different languages and cultures. 

J Psychosom Res 2003, 55:277-283. 

Lutz C: Unnatural Emotions: Everyday Sentiments on a Micronesian Atoll and 
their Challenge to Eastern Theory. Chicago: University of Chicago Press; 1 988. 
Ryder AG, Yang J, Yao XZ, et al: The cultural shaping of depression: 
Somatic symptoms in China, psychological symptoms in North America? 
J Abnorm Psychol 2008, 1 1 7:300-31 3. 

Celikel FC, Kose S, Erkorkmaz U, et al: Aleithymia and temperament and 
character model of personality in patients with major depressive 
disorder. Compr Psychiatry 2010, 51:64-70. 

Nishimura H, Komaki G, Igarashi T, et al: Validity issues in the assessment 

of alexithymia related to the developmental stages of emotional 

cognition and language. Biopsychosoc Med 2009, 3:12. 

Manila AK, Kronholm E, Jula A, et al: Alexithymia and somatization in 

general population. Psychosom Med 2008, 70:716-722. 

De Gucht V, Heiser W: Alexithymia and somatisation: a quantitative 

review of the literature. J Psychosom Res 2003, 54:425-434. 

Taylor GJ, Bagby RM, Parker JDA: The alexithymia construct- a potential 

paradigm for psychosomatic medicine. Psychosomatics 1991, 

32:153-164. 

Goldberg D, Williams P: A User's Guide to the General Health Questionnaire. 
Windsor, UK: NFER-Nelson; 1972. 

Cheng TA, Williams P: The design and development of a screening 
questionnaire (CHQ) for use in community studies of mental disorders in 
Taiwan. Psychol Med 1 986, 1 6:41 5-422. 

Cheng TA, Wu JT, Chong MY, Williams P: Internal consistency and factor 
structure of the Chinese Health Questionnaire. Acta Psychiatr Scand 1999, 

82:304-308. 

Department of Health Executive Yuan, Taiwan: Profile of the Taiwan 
region: 10 leading causes of death structured by age. 2006 death 
statistics results summary, http://www.doh.gov.tw. 
Honkalampi K, Hintikka J, Saarinen P, Lehtonen J, Viinamaki H: Is 
alexithymia a permanent feature in depressed patients? Psychother 
Psychosom 2000, 69:303-308. 

De Panfilis C, Rabbaglio P, Rossi C, Zita G, Maggini C: Body image 
disturbance, parental bonding and alexithymia in patients with eating 
disorders. Psychopathology 2003, 36:239-246. 
Kooiman CG, van Rees Vellinga S, Spinhoven P, Draijer N, Trijsburg RW, 
Rooijmans HG: Childhood adversities as risk factors for alexithymia and 
other aspects of affect dystregulation in adulthood. Psychother Psychosom 
2004, 73:107-116. 

Bostwick JM, Pankratz VS: Affective disorders and suicide risk: a 

reexamination. Am J Psychiatry 2000, 1 57:1 925-1 932. 

Moran P, Coffey C, Romaniuk H, Olsson C, Borschman R, Carlin JB, Patton 

GC: The natural history of self-harm from adolescence to young 

adulthood: a population-based cohort study. Lancet 2012, 

379:236-243. 

Morey C, Corcoran P, Arensman E, Perry LI: The prevalence of self- 
reported deliberate self-harm in Irish adolescents. BMC Public Health 
2008, 8:79. 



52. 



53. 



Chen YY, Yip PS, Tsai CW, Fan HF: Media representation of gender 

patterns of suicide in Taiwan. Crisis 2012, 33:144-150. 

Phillips MR, Cheng HG: The changing global face of suicide. Lancet 201 2, 

379:2318-2319. 

Lung FW, Lee MB: The five-item brief-symptom rating scale as a suicide 
ideation screening instrument for psychiatric inpatients and community 
residents. BMC Psychiatry 2008, 8:53. 



doi:1 0.1 1 86/1 471-2458-1 3-421 

Cite this article as: Hsu et al: Parental bonding and personality 
characteristics of first episode intention to suicide or deliberate self- 
harm without a history of mental disorders. BMC Public Health 2013 
13:421. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www. biomedcentra I .com/su bmit 



o 



BioMed Central 



